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Chemical context
Non-covalent interactions concern a broad range of attractive effects with an equally varied energy contribution to bonding. An interesting group of interactions is one formed by the stabilizing weak polar contacts such C-HÁ Á Á X (X = O, F, Cl, Br, I), C-HÁ Á Á hydrogen bonds and offset -interactions. These interactions are involved in biological, materials, supramolecular chemistry and crystal engineering (Desiraju, 1989; Desiraju & Steiner, 1999; Lehn, 1995; Steed & Atwood, 2000) .
Naphthalimide is a highly fluorescent moiety that has been used as a construction block in the design of receptors and sensors that recognize charged species and other guests (Landey-Á lvarez et al., 2016) . Aromatic imides show a highly efficient photo-induced electron transfer (PET) process that can be used as a signaling method in the building of sensors or on-off molecular switches. In this sense, some researchers have proposed one approximation that involves the use of two different fluorescent units linked via a suitable spacer group characterized by PET or singlet-singlet energy transfer mechanisms (SSET) called dyads: such units are naphthalimide and dansyl amide. In a former study, these moieties were linked by methylene units as a bridging group and only the photon-induced fluorescence switching was studied (Abad et al., 2005) . Later, interactions with different metallic ions were ISSN 2056-9890 investigated (Shankar & Ramaiah, 2011) . Actually, we have studied by single-crystal X-ray diffraction the molecular structure of a naphthalimide-dansyl amide dyad and its interaction in solution with anions and aromatic molecules (Claudio-Catalá n et al., 2016) . The ability of the dyad to function as a receptor of electron-rich guests and such aromatic compounds and anions are being studied by UV-Vis, fluorescence and NMR experiments. We have found that the dyad could interact with the guests tested through the aryl C-HÁ Á Áanion and aryl C-HÁ Á Á interactions. In our ongoing research on naphthalimides as anion receptors, we report herein the synthesis and crystal structure of the title compound, a 1,2-dichlorobenzene solvate, C 56 H 50 N 6 O 8 S 2 Á-3C 6 H 4 Cl 2 , (I), which has been shown to be inert to the presence of anions or neutral molecules in solution probably due to high stability acquired by the overlap of the aromatic rings.
Structural commentary
The asymmetric unit of the title compound (I) contains two half-molecules of the parent molecule (A and B), both having crystallographic inversion symmetry [(i) Àx, Ày + 2, Àz + 1 for (A) and (ii) Àx, Ày + 2, Àz + 2 for (B)], and three 2,3-dichlorobenzene molecules of solvation (Fig. 1 ). The N,Nnaphthalenediimide [N2/C13-C19 (A); N5/C41-C47 (B)] and aromatic dansyl groups [C1-C10 (A) and C29-C38 (B)] are almost planar with r.m.s. deviations of 0.0055, 0.0183, 0.0664 and 0.0698 Å , respectively. The two molecules are conformationally similar with dihedral angles between the central naphthalenediimide ring and the peripheral naphthalene and benzyl rings, respectively, of 2.43 (7), 81.87 (7) (A) and 3.95 (7), 84.88 (7) (B). The conformations of A and B are stabilized by the presence of intramolecular aromatic ringstacking with distances of 3.5795 (8) and 3.5640 (8) Å for Cg1..Cg2 and Cg3Á Á Á Cg4, respectively [Cg1 and Cg3 are the centroids of naphathaleneimides C13-C17/N2 (A) and C41-C45/N5 (B) and Cg2 and Cg4 are the centroids of phenyl rings C1-C5/C10 (A) and C29-C33/C38 (B)] (Fig. 2) .
Supramolecular features
In the crystal, four C-HÁ Á ÁO hydrogen bonds link the molecules into infinite supramolecular chains extending along the c axis (Fig. 3 , Table 1 ). The chains are interconnected through C-HÁ Á Á and offset -interactions, generating channels which are filled by solvent molecules (Fig. 4) . The C-HÁ Á Á interactions are between the benzyl groups with distances C48Á Á ÁCg5 0 = 3.6180 (17) and C20Á Á ÁCg6 0 = 3.6054 (17) Å (Cg5 0 and Cg6 0 are the centroids of the phenyl rings C21-C26 and C49-C54, respectively) (Fig. 5) . The weak offsetinteraction is between adjacent phenyl rings with Cg6Á Á ÁCg6 0 (Àx, Ày + 1, Àz + 1) = 4.0277 (10) Å (Cg6 is the centroid of the C49-C54 phenyl ring). In addition, the dansyl groups show C-HÁ Á Á interactions, with distances C27Á Á ÁCg7 0 = 3.585 (2) and C55Á Á ÁCg8 0 = 3.632 (2) Å (Fig. 6 , Table 1 Hydrogen-bond geometry (Å , ).
Cg, Cg5 0 , Cg6 0 , Cg7 0 and Cg8 0 are the centroids of atoms C63-C68, C21-C26, C49-C54, C1-C10 and C29-C38, respectively. where Cg7 0 and Cg8 0 are the centroids of naphthyl ring systems C1-C10 and C29-C38, respectively. In the channel, the NÁ Á ÁN distance is 12.5 Å . The solvent molecules are interconnected by C71-H71Á Á ÁCg(C63-C68)] and C68-H68Á Á ÁCl1 interactions and are also linked to the channel by C72-H72Á Á ÁO6 and C60-H60Á Á ÁO2 interactions (Table 1) . In the crystal, there are also short Cl4Á Á ÁO4(Àx, 1 À y, 1 À z) interactions [3.0923 (12) The molecular structure of (I), showing the atom-labelling scheme. Displacement ellipsoids are drawn at the 50% probability level and H atoms are omitted for clarity. The inversion-related halves of molecules A and B are generated by symmetry operations (i) Àx, Ày + 2, Àz + 1 and (ii) Àx, Ày + 2, Àz + 2, respectively. A view of the supramolecular chain extending along the c axis, generated by C-HÁ Á ÁO hydrogen bonds (dashed lines).
Database survey
A search of the Cambridge Structural Database (Version 5.37; Groom et al., 2016) revealed the existence of 324 deposited naphthalenediimide structures. Amongst those, 94 structures are metal complexes. Supramolecular constructs based on naphthalenediimide moieties with potential applications have been reported; for example PUNPAR (Wu et al., 2015) and NUXJEX (Liu et al., 2014) exhibit the formation of supramolecular nanotubes through cooperative [C-HÁ Á ÁO C] interactions. In the same way, pseudorotaxanes BALVIU and GUNPEL (Colquhoun, et al., 2010) and catenanes IVUNUI (Fallon, et al., 2004) , SUJZIG (Hamilton et al., 1998) and WATYAR (Hansen et al., 2000) have been prepared. Naphthalenediimides have also been used in molecular recognition [HIRLAX (Schneebeli et al., 2013) , MUVJUJ (Shimizu, 2010) , PUBPAE (Koshkakaryan et al., 2009) and RULWUS (Ono et al., 2015) ].
Synthesis and crystallization
The title compound (I) was prepared from 2,7-bis(2-benzylaminoethyl)naphthalenediimide (II), which was synthesized as follows. To a stirred solution of 1,4,5,8-naphthalenetetracarboxylic dianhydride (0.5 g, 1.86 mmol) in toluene (25 mL) was added N-benzylethylendiamine (0.56 mL, 0.56 g, 3.73 mmol) followed by the addition of triethylamine (0.52 mL, 0.377 g, 3.73 mmol). The reaction mixture was heated to reflux with azeotropic removal of water using a Dean-Stark trap, for 24 h. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Aromatic, methylene and methyl H atoms were positioned geometrically and were constrained using the riding-model approximation [C-H = 0.95-0.98 Å with U iso (H) = 1.5U eq (C-methyl) and 1.5U eq (C) for other H atoms]. (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) and DIAMOND (Brandenburg, 1999) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. 1. Fixed Uiso At 1.2 times of: All C(H) groups, All C(H,H) groups At 1.5 times of: All C(H,H,H) groups 2.a Secondary CH2 refined with riding coordinates: C12(H12A,H12B), C11(H11A,H11B), C20(H20A,H20B), C39(H39A,H39B), C48(H48A, H48B), C40(H40A,H40B) 2.b Aromatic/amide H refined with riding coordinates: C2(H2), C18(H18), C4(H4), C23(H23), C19(H19), C3(H3), C22(H22), C9(H9), C25(H25), C8(H8), C73(H73), C7(H7), C74(H74), C24(H24), C26(H26), C71(H71), C72(H72), C47(H47), C32(H32), C30(H30), C62(H62), C46(H46), C51(H51), C36(H36), C50(H50), C37(H37), C31(H31), C61(H61), C54(H54), C35(H35), C60(H60), C53(H53), C52(H52), C59(H59), C65(H65), C67(H67), C68(H68), C66(H66) 2.c Idealised Me refined as rotating group: C28(H28A,H28B,H28C), C27(H27A,H27B,H27C), C56(H56A,H56B,H56C), C55(H55A,H55B, H55C) 0.0220 (7) 0.0249 (7) 0.0119 (7) 0.0066 (6) 0.0020 (5) 0.0064 (6) C74 0.0367 (9) 0.0268 (8) 0.0255 (9) 0.0121 (7) 0.0035 (7) 0.0084 (7) C69 0.0245 (7) 0.0234 (7) 0.0206 (8) 0.0029 (6) 0.0062 (6) 0.0058 (6) C20 0.0217 (7) 0.0132 (6) 0.0133 (7) 0.0049 (5) 0.0026 (5) 0.0049 (6) C70 0.0207 (7) 0.0224 (7) 0.0187 (8) 0.0052 (6) −0.0005 (6) 0.0033 (6) C24 0.0339 (8) 0.0147 (7) 0.0160 (7) 0.0048 (6) 0.0017 (6) 0.0021 (6) C28 0.0292 (8) 0.0279 (8) 0.0150 (8) 0.0050 (7) 0.0011 (6) −0.0006 (6) C26 0.0205 (7) 0.0174 (7) 0.0197 (7) 0.0048 (6) 0.0033 (6) 0.0056 (6) C71 0.0371 (9) 0.0308 (9) 0.0239 (9) 0.0053 (7) 0.0069 (7) 0.0131 (7 0.0220 (7) 0.0143 (6) 0.0145 (7) 0.0053 (5) 0.0030 (5) 0.0061 (6) C36 0.0235 (7) 0.0191 (7) 0.0177 (7) 0.0066 (6) 0.0027 (6) 0.0093 (6) C40 0.0188 (7) 0.0158 (6) 0.0138 (7) 0.0038 (5) −0.0008 (5) 0.0022 (6) C50 0.0215 (7) 0.0173 (7) 0.0216 (8) 0.0059 (6) 0.0031 (6) 0.0079 (6) C34 0.0125 (6) 0.0182 (7) 0.0143 (7) 0.0034 (5) 0.0020 (5) 0.0031 (6) C37 0.0192 (7) 0.0146 (6) 0.0150 (7) 0.0043 (5) 0.0022 (5) 0.0050 (6) C58 0.0199 (7) 0.0205 (7) 0.0154 (7) 0.0053 (6) −0.0010 (6) 0.0031 (6 Symmetry codes: (i) −x, −y+2, −z+1; (iii) x, y, z+1; (iv) −x+1, −y+2, −z+2; (v) −x+1, −y+2, −z+1; (vi) −x, −y+1, −z+1.
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